This study, which is a part of a Moscow longitudinal twin project, aims to explore genetic and environmental contributions to inter-individual variability of temperamental traits in adolescence on the basis of a Russian sample. 85 monozygotic (MZ) and 64 same-sex dizygotic (DZ) twin pairs aged 12 -14 years completed the children version of Rusalov Structure of Temperament Questionnaire (C-STQ). The results of model-fitting analyses indicate considerable hereditary determination of individual differences in 3 out of the 8 C-STQ dimensions -social tempo, objectrelated emotional sensitivity, and social emotional sensitivity. Non-shared environmental effects explained the rest of the total variance in these dimensions. Individual differences in the other STQ dimensions were due to environmental factors.
temperament dimensions (novelty seeking, harm avoidance, reward dependence, and persistence) identified in C. Cloninger's psychobiological model (Stalling, et al., 1996) . What is more, studies of the molecular-genetic foundations of temperament have shown that the polymorphism of the gene which codes the dopamine receptor (DRD4) is connected with "novelty seeking" dimension. It turned out that the subjects possessing longer DRD4 allele forms had higher scores for novelty seeking (Benjamin, Ebstein, Belmaker, 2002) .
Similar results were obtained for the "sensation seeking" scale (Zuckerman, 1994) . Two major twin studies yielded high enough (60%) estimates of heritability for general "sensation seeking" (Fulker, Eysenck, and Zuckerman, 1980; Koopmans, et al., 1995) . The existence of the contribution of the genotype to the variance of this trait is also indicated by the findings (r = 0.54) of a study on separated monozygotic twins (Tellegen, et al., 1988) .
Most genetic studies of temperament in childhood used infants and children in early ages. As a rule, the diagnosis of temperament in these studies is based on the parental ratings of a child's temperament (Buss, and Plomin, 1984; Gjone, and Stevenson, 1997; Goldsmith, and Campos,1982; Goldsmith, Buss, and Lemery, 1997; Matheny, and Dolan, 1980; Plomin, et al., 1993; Spinath, and Angleitner, 1998; Stroganova et al., 2000; Torgersen, 1987; Wilson, and Matheny, 1986, etc.) . The heritability of temperamental traits in the studies vary from 20% to 50% (DiLalla, and Jones, 2000) ; notable are the extremely low DZ twins correlations, which may be explained by contrast effects, assimilation effects, and nonadditive genetic variance Spinath, Angleitner, 1998) . The influence of hereditary factors also manifests itself when expert ratings are used (Braungardt, et al., 1992; DiLalla, and Jones, 2000; Emde, et al., 1992; Matheny, 1980 Matheny, , 1983 Matheny, , 1989 Plomin, et al., 1993; Saudino, and Eaton, 1991; Saudino, Plomin, and DeFries, 1996, etc.) . While in the first weeks of life genetic influences on temperament are absent (Riese, 1990) , by the end of the second half of the first year significant estimates of genetic influence are obtained (Goldsmith, and Campos, 1982; Saudino, Plomin, and DeFries, 1996; Wilson, and Matheny, 1986, etc.) .
Despite the large number of works, behavior genetic studies of temperament in adolescence are all but nonexistent. In the meantime, such works are especially important in the study of adolescents (1992) beers (A. Buss, R. Plоmin, J. Strelau, V.M. Rusalov, et al.) , its hereditary determination.
There already exists a large enough body of empirical data on hereditary determination of individual human traits viewed as temperament (Babynin, 2003) . Most studies address the hereditability of the "Big Three" (extraversion, neuroticism, and psychoticism) and "Big Five" (openness to experience, awareness, extraversion, agreeableness and neuroticism) personality traits (Eysenck, 1981; John, 1990; Norman, 1963, etc.) . It should be noted that despite the fact that American and European psychology uses the concept of personality to define these traits, their main specifics give reason to regard them as belonging to the sphere of temperament (Strelau, and Angleitner, 1991; Strelau, Angleitner, Bantelmann, and Ruch, 1990, etc.) .
The findings of twin studies point to a moderate contribution of hereditary factors to the variability of these characteristics: approximately 30 -60% of variance can be explained by genetic factors, while the remaining variance is due to such factors as family environment, the nonsystematic measurement error, and the systematic error of method (Eaves, et al., 1989 , Floderus, Myrhed, et al.,1980 Henderson, 1982; Loehlin, 1992; Loehlin, and Nichols, 1976; Plomin, Chipuer, and Loehlin, 1990; Rose, et al., 1988; Viken, et al., 1994, etc) . For a number of characteristics, both an influence of nonadditive factors (e.g., extraversion -Eaves, et al., 1989, etc.) and the presence of sex differences (neuroticism -Eaves, et al., 1989; Finkel, and McGue, 1997; Loehlin, 1992; Viken, et al., 1994, etc.) were discovered.
Despite some discrepancies, the findings of twin studies are consistent and stable enough even if different methods are used to diagnose the "Big Five": the subjects' self-ratings (Loehlin, 1992; Plomin, Chipuer, and Loehlin, 1990; Rose, 1995) ; expert ratings (those of people who have a good knowledge of their subjects Riemann, Angleitner, and Strelau, 1997) ; the twins' ratings of one another ; or expert ratings of video recordings of the subjects' behavior (Borkenau, et al., 2001) .
The findings of the studies performed within the framework of other theoretical temperament models (Cloninger, 1987; Kohnstamm, Bates, and Rothbart, 1989; Zuckerman, 1994 ) also testify to the contribution of the genotype to the variance of temperamental features. The influence of hereditary factors was demonstrated in the variance of four
Methodology
To assess temperamental traits, we used the child version of Rusalov's Structure of Temperament Questionnaire (C-STQ; Rusalov, 1992) designed to diagnose temperament in the children aged 13 -17. The questionnaire contains 105 questions which require "yes" or "no" for an answer and which makes it possible to obtain values for eight temperament scales: object-related ergonicity (ER), social ergonicity (SER), object-related plasticity (P), social plasticity (SP), object-related tempo (T), social tempo (SТ), object-related emotional sensitivity (EM), and social emotional sensitivity (SEM). Each scale contains 12 questions of varying degrees of complexity scoring from 0 to 12 points. The questionnaire also has a control scale (C), which determines the degree of social desirability.
Genetic analysis
The twins' intra-pair similarity was assessed through Fisher's intraclass correlation coefficients (Fisher, 1918) .
To test the hypothesis on the structure of phenotypic variance of temperament, we used the confirmatory factor analysis apparatus (Bollen, 1989; Loehlin, 1987) . The factor model parameters were determined using the maximum-likelihood technique.
As is known, confirmatory factor analysis implies that the relationship between the observed parameters and the examined non-observed (latent) characteristics is described by the linear model x = Λf + ε where x is the vector of the observed variables, f is the vector of the latent variables (factors), Λ is the factor load matrix, and ε is the vector of random perturbations.
The observed variables P i were constituted by deviations from average assessments on the C-STQ scale, and latent variables A i , D i , C i and E i, by values determined by additive genetic, nonadditive genetic (domination and epistasis) factors, as well as by the influences of shared and nonshared environment.
The structure of phenotypic variance P i can be presented as a sum of contributions of the additive genetic component, nonadditive genetic component, common environment component, and the individual environment component:
cause this age is the time of important hormonal shifts and biological growth accompanied by major physical change. What is more, it is in adolescence that a capacity for reflection is formed; for this reason, parental ratings can be complemented by the adolescents' reports of their experience which parents may not be in a position to observe.
In the few studies that involved adolescents (Eaves, et al., 1989; Macaskill, 1994; Saudino, et al., 1995) , the samples usually comprised subjects whose ages varied within a broad enough range. In the American study , the subjects' age varied from 10 to 18 (M = 13.7); in the British study (Eaves, et al., 1989) , from 7 to 17, and in the Australian study (Macaskill, 1994) , from 11 to 18 inclusive. At the same time, the studies show that the indicators of heritability of temperamental features can change depending on age (Torgersen, 1987; Saudino, et al., 2001; Gagne, et al. 2003, etc.) . Such changes can also occur throughout adolescence. Of interest in this context is analysis of data in narrower age brackets and further interpretation of the obtained findings with account of the psychological and physiological characteristics of different periods of puberty.
Thus, the purpose of this study was to analyze the influence of genetic and environmental factors in inter-individual variance of temperament in adolescence (on the basis of a Russian sample).
Method

Subjects
The study involved 85 pairs of MZ twins (49 pairs of boys and 36 pairs of girls) and 64 pairs of DZ twins (33 pairs of boys and 31 pairs of girls) aged 12 -14 (М = 13.28; SD = 0.61). The sample included twins who take part in the Moscow Longitudinal Twin Study 1 . The twins' zygosity was determined using the method of polysymptomatic similarity (Cohen, et al., 1973) ; the pairs with an uncertain diagnosis were not included in the study. ), Nsample size used for calculation of matrix S, p -order of matrix S.
In our case, ∑ = Λ Φ Λ' , where Φ is the latent variables covariance matrix. Through the path coefficients, matrix ∑ is expressed in the following way:
 where for monozygotic twins x = y = 1, and for dizygotic, x = 0,5, y = 0,25.
In order for the parameters to be identified, their number must not exceed the number of available statistics. In our case, the number of such statistics is p (p +1)/2, the number of differing elements in symmetrical matrix S. The number of degrees of freedom (df ) is determined as the difference between the number of statistics and the number of estimated parameters.
To obtain a sufficient number of statistics, the temperamental characteristics were assessed simultaneously for the MZ and DZ twin pairs (each type of twins was matched by matrix ∑ of its own). The sum of corresponding functions F MZ and F DZ for MZ and DZ pairs was used as a criterion to be minimized.
Minimum of this function, which results from optimization problem solution, shows whether the model fits the observed data. Large values correspond to bad fit and small values -to good fit. Under certain conditions (Bollen, 1989) , this goodness-of-fit measure is distributed as a chi-square (χ 2 ) distribution. That is why χ 2 -statistic is used to clarify whether the fit is adequate or not. The same statistic makes it possible to compare alternative models, thus a goodness-of-fit measure for the full model may be compared with the corresponding characteristics of reduced models, in which some of the estimated parameters are taken as equal to zero. Since the difference in the values of χ 2 -statistics for the full and the reduced models is itself distributed as χ 2 , it may be used to ascertain whether the parameters dropped from the model are significant or not (Loehlin, 1987) .
To assess the fit of the model to the results of the measurements, the (χ 2 ) criterion was used. The same criterion also made it possible to compare alternative models and examine the statistical significance of the parameters excluded from the model. Along with criterion χ 2 , the Value a 2 determines the contribution of additive genetic influences, d
2 -of nonadditive genetic influences, and c 2 и e 2 -the influence of common and individual environment respectively. Additive genetic correlations for mono-and dizygotic twins are equal to 1 and 0.5 respectively; nonadditive ones, to 1 and 0.25; and common environment ones, to 1 for both types of twins; individual environment for different twins does not correlate by definition.
This model can be conveniently presented graphically as a diagram of path coefficients, where (see Fig. 1 ):
• the observed variables are designated by rectangles;
• the latent variables are designated by circles;
• the arrows (or routes) pointing the same way present the causeand-effect links between variables;
• the arrows pointing in two directions present the covariance links between variables (specifically, they also present dispersion).
In the process of solution, we determined path coefficients a, d, c and e. They were assessed using the maximum likelihood technique, which is equivalent to optimization problem with the following fitting function to be minimized
where S -observed covariance matrix, ∑ -expected covariance matrix expressed via observed parameters to be estimated, |∑| and |S| -deter- cases when this model fit the data better than the genetic and environmental models, one may assume that the variance of the examined trait is influenced by both nonadditive genetic and environmental factors. For this model to be adopted, the assessed parameters must differ significantly from zero. VI. The simple genetic model (AE). This model implies that the environment does not influence similarity for the observed characteristic, and the genetic component of variance is exhausted by the additive component. If this model does not fit the data, one may assume that the similarity for the given trait is influenced by such factors as common family environment, dominance, associative selection, etc. A comparison of this model with the ADE and ACE models reveals the presence of a contribution of the nonadditive and the environmental component of variance to similarity for the examined trait.
VII. The environmental model (CE). This model implies that the intra-pair similarity for the examined trait is totally determined by the environmental component. Non-fit of the model to the data suggests the presence of the genetic component in variance. This model helps identify those characteristics which are determined by strictly environmental factors and do not depend on genetic variance.
Results
The psychometric characteristic of the questionnaire. The internal consistency of C-STQ scales were assessed by Cronbach's alpha reliability coefficient (Cronbach, 1951 ). Cronbach's alpha coefficients across scales ranged from 0.67 to 0.89 with a mean of 0.78. The obtained results are similar to the questionnaire standardization data (Rusalov, 1992) and testify to the reliability of the obtained data as regards the inner consistency of the scales of the questionnaire.
Descriptive statistics. There were significant mean differences on some scales of the questionnaire. Analysis of gender differences in the C-STQ scales showed that girls had a significantly lower means for scales ER (t(147) = 2.232, p = < 0.027), SP (t(147) = 2.712, p = < 0.007), and ST (t (147) = 2.168, p = < 0.032), and higher mean for scale SEM (t (117.583) = -2.078, p = < 0.040). The means in the groups of MZ and DZ twins differed only for scale EM: DZ twins had higher means for scale EM (t (147) = -2.107, p = < 0.037). Since the sample consisquality of the models was assessed through the information criterion AIC (Akaike's Information Criterion), which reflects the degree of the model's parsimony and is calculated from formula
where χ 2 is the chi-square statistics, and df is the number of degrees of freedom. The ACI criterion gives preference to the models which fit the results of measurements and have a smaller number of parameters.
Larger negative values (taken absolutely) of this criterion represent better fitting models (Neale and Cardon, 1992) .
For all C-STQ parameters, the following models were tested in the same sequence: I. The model reflecting the null hypothesis (H o ). Under this model, the differences observed between two groups of twins can be explained by random factors or sampling error. In this case, the number of degrees of freedom is equal to three (two groups of twins, three correlation coefficients for each group, the model implies identity of these correlations for the two groups, that is, three parameters are assessed; 6 -3 = 3).
II. The full model (ADCE). The model includes all four variance components: the additive and nonadditive genetic components, and the common and individual environmental components. This model was compared with five reduced models described below: this made it possible to test the significance of the various variance components which did not figure in the reduced models.
III. The genotype-environmental model (ACE). This model includes both additive genetic and family environment components. When this model fit the data better than the simple genetic and environment models, one may assume that the variance of the examined parameter is affected by both additive genetic and environmental factors. For this model to be adopted, all assessed parameters must differ significantly from zero.
IV. The additive-dominant model (ADE). This model implies that intra-pair similarity is determined by the genetic component of variance, while the environment influences explain only the intra-pair differences. The model allows that the genetic component of variance includes both an additive and a nonadditive component.
V. The dominant-environmental model (DCE). The model includes both nonadditive genetic and family environment components. In the (χ 2 (2) = 0.02; р = 0.99), and SEM (χ 2 (2) = 3.96; р = 0.14), the full model fit the data significantly better than the null model.
The model selection logic is the search for a model that would, on the one hand, provide the best fit to the data and, on the other, would include the fewest components (that is, the simplest model with the highest number of degrees of freedom). In the process of exclusion of parameters from the full model, the significance of individual variance components is tested.
Model III (ACE), which tests the significance of the nonadditive component, offers a minor improvement of the degree of fit but somewhat raises the degree of the model's simplicity (for AIC) for ST (∆χ For all C-STQ scales, reduction of the full model by excluding the additive component (Model V (DCE) does not change the degree of the model's fit to the data but improves the AIC criterion, which reflects the model's simplicity. Thus, when comparing this model with Model II, value χ 2 is equal to zero and is statistically insignificant for all C-STQ scales (χ 2 = 0.000; р = 1.000). The additive genetic component of variance can, therefore, be excluded.
Further reduction of the full model by excluding the nonadditive genetic component and the common environmental component ted of twins of approximately the same age, age differences were not analyzed.
To check the assumptions on the equality of variances in the MZ and DZ twin samples, a two-sample F-тест was used. No significant differences in the size of variances were discovered. This means that the obtained data do not contradict the basic assumption of the twin method on the equality of variances in the MZ and DZ twins.
Intra-pair similarity. The intra-pair correlations in the MZ twin group vary from 0.380 (р < 0.01, P scale) to 0.673 (р < 0.01, EM scale) yielding a mean similarity coefficient of 0.55 across scales. The intrapair correlations of DZ twins are somewhat lower, lying between 0.271 (р < 0.05, EM scale) and 0.546 (р < 0.01, SP scale); the mean across scales is 0.41. MZ twin correlations significantly exceed the DZ twins' on the ST scale and on both emotional sensitivity scales; for the ST and EM scales, intra-pair correlations in the MZ twin group more than double the correlations in the DZ twin group. These findings indicate that individual differences for ST, EM, and SEM scales are at least in part explained by the influence of genetic factors.
Structural modeling (model fitting).
The first model to be tested for all C-STQ scales was the model that reflects the null hypothesis. The null model fit well the data for parameters ER (χ The next to be tested was a full model including all four variance components: the additive and nonadditive genetic components, and the components of common and individual environment. This model is also fit well the data for parameters ER (χ It is easy to see that among the models that test the significance of variance components, the best fit to the data for ER, SER, P, SP, T, and C is provided by Model VII (the environmental model). Although for scale T, value p is somewhat higher for the genotype-environmental and the dominant-environmental models, Model VII includes more degrees of freedom (four, as against three), and can be accepted as providing the best fit to the data on the basis of the simplicity criterion. The data for temperament questionnaire, the Dimensions of Temperament SurveyRevised (DOTS-R; Windle, and Lerner, 1986) , and STQ (Rusalov, 1989) demonstrated that scales ER, P, T, and ST correlated positively with the activity level and tempo factor; scale SER, with the sociability scale; and scale SP, with the impulsiveness scale; both emotional sensitivity scales form the negative extreme of the emotional stability factor (Ruch, Angleitner, and Strelau, 1991) .
Analysis of the models' fit to the observed statistics shows that the differences in the degree of intra-pair similarity in the MZ and DZ twins for scales ER, SER, P, SP, T, and C can be explained by nonsystematic factors or a systematic error of method.
Among the models testing the significance of the various variance components, the environmental model provides the best fit to the data for these scales. These results are discrepant from the data of most twin studies of temperament, which point to a significant contribution of genetic factors and, as a rule, to the absence of a contribution of common environment to the development of individual differences temperamental traits at different stages of ontogenesis, including adolescence (Loehlin, 1992; Saudino, et al., 1995; Macaskill, et al., 1994; Eaves, et al., 1989) . Generally speaking, these data indicate the absence of the genetic component in the structure of phenotypic variance of scales ER, SER, P, SP, T, and C.
As was noted above, scales SER, SP, and T are closely related to extraversion; however, data on hereditary determination of extraversion differ from data on the influence of heredity on these scales. The findings of twin studies that used adolescents' self-reports suggest signicant genetic influences on extraversion variability. The same studies showed that family environment plays an insignificant part in the variability of this characteristic. In a study involving 262 twin pairs aged 7 -17, the extraversion heritability coefficient was 0.50 (Eaves, et al., 1989) . The results of model fitting showed that extraversion variability is determined by additive genetic factors, whereas the remaining part of variance is due to the individual environment component. A study involving Australian adolescent twins (1400 pairs aged 11 -18) also demonstrated that extraversion data is best described by the model including additive genetic influences and individual environment factors (Macaskill, et al., 1994) .
Scales ER, P, and T also correlate positively with the activity level scale, and scale SER, with the sociability scale of questionnaire EAS scales ST, EM, and SEM are best fitted by Model VI (the simple genetic model), which includes the additive genetic component and the individual environment component. Table 1 presents estimates of variance components and the structure of phenotypic variance (in %) for the C-STQ scales. It is easy to see that the data for scales ER, SER, P, SP, T, and C are described by a simple environmental model, which includes the common and individual environment components. Common environment significantly influences parameters E (с² = 49%), SER (с² = 46%), P (с² = 36%), SP (с² = 55%), and Т (с² = 51%), and the control scale (с² = 32%). The influences of individual environment explain the remaining 51%, 54%, 64%, 45%, 49%, and 68% respectively. The best fit to the data for scales ST, EM, and SEM is provided by the simple genetic model, within which the additive genetic influence proves less pronounced in the case of individual differences for ST (а² = 60%) as compared with the individual differences for scales EM (а² = 66%) and SEM (а² = 66%). The influence of individual environment explains the remaining 40% and 34% of variance of ST scale and the emotional sensitivity scales, respectively.
Discussion
The obtained results point to significant differences in the degree of genetic determination of temperament traits assessed by the C-STQ, from the absence of influence of hereditary factors on the variance of object-related ergonicity (ER), social ergonicity (SER), object-related plasticity (P), social plasticity (SP), object-related tempo (T), and control scale C, to a quite significant influence of hereditary factors on the social tempo (ST) and emotional sensitivity (EM and SEM) scales.
Despite the absence of other behavior genetic studies of C-STQ scales, there is a large amount of data on the genetics of temperament traits similar in terms of content. As is known, a comparison between STQ scales and the data of the EPI questionnaire developed by H.J. Eysenck and C.B.G. Eysenck (Eysenk,1975) and used in convergent validization of the OST showed high correlations of extraversion with SER, SP, T, and ST, and of neuroticism with the emotional sensitivity scales (Rusalov, 1989) . Factor analysis of the scales of the well-known temperament questionnaires by Strelau (STI-R; Strelau, Angleitner, Bantelmann, and Ruch, 1990) , the EASI-III (Buss, and Plomin, 1975) Content analysis of the questions on the ST scale shows that they are directed at assessing the speed and fluency of the speech, the ease of understanding rapid speech (Do you find it easy to understand rapid speech? (# 25) (# 100) ). Similar questions are used to diagnose extraversion in EPI (Eysenck, and Eysenck, 1975) and activity level in the EAS questionnaire by Buss and Plomin (1975) . The heritability estimate for ST obtained in this study is 60%, which is consistent with the findings of genetic studies of extraversion (Eaves, et al., 1989; Loehlin, 1992; Macaskill, et al., 1994) and activity level . Genetic analysis of the data of ST shows that the observed data are best fitted by the simple genetic model, which is also true for most behavior genetic studies on extraversion (Eaves, et al., 1989; Loehlin, 1992; Macaskill, et al., 1994) and activity level .
Similar results were also obtained for the indicators of object-related (EM) and social (SEM) emotional sensitivity. It should be noted that the emotional sensitivity scales diagnose a construct that is close, in terms of content, to the parameters of neuroticism (Eysenck, and Eysenck, 1975) and emotionality (Buss, and Plomin, 1975 (# 102) , and scale SEM -in situations of social interaction (Do you suffer from lack of self-confidence when mixing with people? (# 104) ). The heritability estimates obtained in this study are the same for both emotional sensitivity scales and equal 66%. These figures coincide with the results obtained in the twin study of emotionality diagnosed through the EAS questionnaire . In the study by Saudino, et al. (1995) , the heritability estimates for the emotionality were 60% (mothers ratings) and 68% (fathers ratings). The non-twin model also yielded significant heritability estimates obtained on the basis of the mothers (16%) and the fathers (56%) ratings. Twin studies for neuroticism in adulthood and older adolescence revealed lower heritability estimates, about 40% (Loehlin, 1992) . The data for the EM and SEM scales obtained in our (Buss, and Plomin, 1975) . Table 2 presents results yielded by a number of twin studies, in which the parents rated the prominence of temperamental features of children and adolescents through the EAS questionnaire. The results of the studies presented in Table 2 suggest significant influence of genetic factors on individual differences as regards emotionality, activity level, and sociability. K. Saudino, et al. (1995) used combined twin and family design (708 pairs of siblings with different degrees of family relationship -MZ and DZ twins, full siblings, half siblings, and adoptive siblings) to assess the hereditary determination of the parameters of emotionality, activity level, sociability (EAS) and shyness. In the twin model, the highest estimates of heredity were received for the activity level, 70% (mother ratings) and 80% (father ratings). The estimates of heredity for the sociability were somewhat lower, 55% (mother ratings) and 64% (father ratings). An analysis of the findings showed the absence of common environmental influence for both parameters. In the non-twin model, no contribution of genetic factors to the variability of the activity level was revealed, whereas for the sociability only the fathers' ratings gave a significant heritability estimate (56%) The influence of common environment was insignificant for both temperament traits.
As was noted above, the findings of the study revealed a significant contribution of the genotype to the individual differences in the social tempo (ST) and both emotional sensitivity scales (EM and SEM). Nebylitsin, 1976; Strelau, 1982; Buss, and Plomin, 1975) . The parameters of object-related and social emotional sensitivity reflect individual emotional stability and are close to the notions of neuroticism and emotionality (Buss, and Plomin, 1975; Nebylitsin, 1976; Strelau, 1982) .
Despite the fact that they also reveal links with the indicators of extraversion and activity level, the individual differences in ER, SER, P, SP, T, and C dimensions form under the influence of environment. These data point to the heterogeneous nature of these characteristics and, correspondingly, to the need for the C-STQ scales validation as constructs.
According to Rusalov's theoretical assumption (Rusalov, 1979; 1992) , hereditary determination is a basis for defining an individual characteristic as a temperamental trait. Consequently, out of the proposed eightfactor structure, three can be treated as temperamental dimensons, namely, social tempo (ST), object-related emotional sensitivity (EM), and social emotional sensitivity (SEM), since significant heritability assessments were obtained for these parameters alone. The high degree of inner consistency of the other C-STQ scales testifies to their reliability. However, the constructs that are diagnosed by these scales are less determined by individual's natural predispositions and cannot, therefore (according to Rusalov), be treated as temperamental features. These scales are more determined by personality traits and the content of activity.
A number of studies of STQ construct validity also indicated the need to specify the structure of the questionnaire. Although the factor analysis of 105 points of the STQ conducted by Dumenci (1996) did not reveal an eight-factor structure of the questionnaire, the three-factor solution at the level of individual points coincided with the results of Rusalov's factor analysis of the scale scores (Rusalov, 1992) . These results made Dumenci (1996) conclude that the structure of STQ is more adequately described by three temperament scales whose names were originally suggested by Rusalov (1992) : object-oriented activity (scales ER, P, and T), emotionality (scales EM and SEM), and communicative (scales SER, SP, and ST). study are best described by the simple genetic model; this is also true in most studies on neuroticism (Eaves, et al., 1989) and emotionality assessed through EAS . No influence of common environment was discovered in our or other studies, which testifies to the absence of influence of common family environment (socio-economical status and other formal characteristics of the family, the same parenting style, etc.) on the intra-pair similarity for these traits. At the same time, individual environment plays a significant part in the formation of differences in emotionality level. The possible sources of individual experience include random factors, the specifics of siblings' relationships, family structure, the parents' treatment of the children, and peer relationships (Plomin, Chipuer, and Neiderhiser, 1994) .
It is easy to see that the obtained data point to significant hereditary determination of individual ST, EM, and SEM differences, unlike ER, SER, P, SP, and T, which are formed under the influence of environmental factors in adolescents aged 13-14.
As is known, any genetic influence upon behavioral characteristics is realized through the morphophysiological level (biochemical, physiological, etc.); this is probably why the temperamental traits identified in the temperament models which factor in this level more frequently reveal hereditary determination. For example, the physiological mechanisms that underlie extraversion and introversion are believed to be constituted by ascendant activating effects of the reticular formation (Eysenck, 1991). The differences in the level of neuroticism are regarded as differences in the level of activation of the visceral brain (Eysenck, 1991) . C. Cloninger's psychobiological temperament model is based on the features of the dopamine, norepinephrine and serotonin brain systems (Cloninger, 1987) . As was noted above, genetic studies of temperamental traits identified within the framework of these models point to a significant contribution of heredity.
The C-STQ scale also rests on the concept of biological determination of the formal-dynamic features of individual human behavior. Nevertheless, genetic influences were revealed only for the social tempo (ST) indicators and both emotional sensitivity scales (EM and SEM), which intersect, as regards content, with the indicators of neuroticism and extraversion. The social tempo parameter reflects one of the aspects of extraversion and activity level, that connected with the intensity, tempo, frequency and duration of verbal actions (Buss, and Plomin, 1975;  
